Development of avian tibial dyschondroplasia: gene expression and protein synthesis.
Age-dependent gene expression and protein synthesis associated with chondrocyte differentiation were evaluated in the epiphyseal growth plates of normal and tibial dyschondroplasia (TD)-afflicted chickens. In the normal growth plate, collagen type II gene is expressed mainly by chondrocytes at the upper zone of the growth plate and by the chondrocytes in the articular cartilage. Collagen type X and osteopontin (OPN) genes are expressed in the lower zone of the growth plate and in the zone of cartilage-to-bone transition. No age-dependent changes in the pattern of OPN and collagen type II or X gene expression were observed up to 20 days of age. In the TD-afflicted growth plates, the lesion is enlarged with age, and chondrocytes expressing the collagen type II gene were observed in the hypertrophic zone as early as 8 days posthatching. Abnormal expression of OPN and collagen type X genes was also observed starting at 13 days of age. At day 20, the entire TD lesion-which was significantly enlarged-was surrounded by collagen type II, collagen type X, and OPN expressing cells. The level of OPN in TD was reduced with increasing age, and at 20 days almost no OPN could be detected in either the upper or the lower hypertrophic zones. The level of bone sialoprotein (BSP) also diminished with increasing age in the TD growth plates. In contrast to OPN, the age-dependent reduction in BSP levels was mainly in the lower hypertrophic zone (LHZ), and at 20 days of age, BSP was barely detected in the LHZ, whereas in the upper hypertrophic zone, the levels of BSP were similar to those in normal growth plate. In summary, our results suggest that the primary event of the TD lesion occurs in cells of proliferative phenotype within the hypertrophic zone. These cells divide and form the TD lesion, which consists of cells that do not express the genes associated with hypertrophy.